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(54) LACTIC ACID RESIN ARTICLES AND ITS RECYCUNG PROCESS 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide lactic acid resin articles which have good physical 
properties and recycling properties used for automobile parts, electric appliance parts and their 
shredder dust, and also to provide an economical recycling process for these articles. 
SOLUTION: Automobile parts and electric appliance parts contain a lactic acid resin 
composition as a major component and shredder dust comes from automobile parts and electric 
appliance parts containing a lactic acid resin composition. The lactic acid resin composition 
comprises: (1) 30-100% of a lactic acid resin, (2) 0-50 wt% of an aliphatic polyester having Tg of 
<0° C and/or an aromatic aliphatic polyester, (3) 0-50 wt% of an inorganic filler, (4) 0-10 wt% 
of a hydrolysis preventing agent and (5) 0-50 wt% of a plasticizer. 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CUUMS 



[Claim(s)] 

[Claim 1]Autoparts or household appliance parts which contain a lactic-acid-system-resin 
constituent as the main ingredients. 

[Claim 2]Shredder dust originating in autoparts or household appliance parts which contain a 
lactic-acid-system-resin constituent as the main ingredients. 

[Claim 3]In said lactic-acid-system-resin constituent, 30 to 100% of 1 lactic acid system resin 
and 2Tg 0 ** or less of aliphatic polyester, and/. Or the autoparts according to claim 1 or 2 
consisting of 0 to 50 % of the weight of aromatic aliphatic polyester, 0 to 50 % of the weight of 
three inorganic fillers, 0 to 10 % of the weight of 4 hydrolysis inhibitor, and 0 to 50 % of the 
weight of five plasticizers, household appliance parts, or shredder dust. 
[Claim 4]Autoparts, household appliance parts, or shredder dust of claim 1-3 given in any 1 
paragraph, wherein said autoparts and household appliance parts are a rigid object, an elastic 
body, a fiber structure object, or foam. 

[Claim 5]Autoparts, household appliance parts, or shredder dust of claim 1-4 given in any 1 

paragraph, wherein said autoparts or household appliance parts are fabricated by iryection 

molding, extrusion molding, press forming, blow molding, or the SMC method. 

[Claim 6] Autoparts. household appliance parts, or shredder dust of claim 1-5 given in any 1 

paragraph, wherein said autoparts or household appliance parts are compounded with a natural 

fiber. 

[Claim 7] Autoparts, household appliance parts, or shredder dust of claim 1-6, wherein a relative 
degree of crystallinity of lactic acid system resin contained in said lactic-acid-system-resin 
constituent is 30 to 100% given in any 1 paragraph. 

[Claim 8]Autoparts, household appliance parts, or shredder dust of claim 3-7, wherein said 
hydrolysis inhibitor is at least one kind chosen from a group which consists of a hydrophobic 
wax, a hydrophobic plasticizer, olefin system resin, and a carbodiimide compound given in any 1 
paragraph. 

[Claim 9] Autoparts, household appliance parts, or shredder dust of claim 1-8, wherein lactic acid 
system resin contained in said lactic-acid-system-resin constituent serves as poly L-lactic acid 
from a mixture of poly D-lactic acid substantially and forms a stereo complex substantially given 
in any 1 paragraph. 

[Claim 10]Autoparts, household appliance parts, or shredder dust of claim 3-9, wherein said 
inorganic filler is stratified silicic acid and forms nano composite after shaping given in any 1 
paragraph. 

[Claim 1 1]A recycling method which heats the shredder dust according to claim 2 to 10 at 150- 
280 **, and collects vapor components. 

[Claim 12]The recycling method according to claim 11, wherein a constituent which consists of a 
lactic-acid-system-resin constituent contains 0.1 to 1.0% of the weight of moisture at the time 
of recycling. 

[Claim 13]The recycling method according to claim 11 or 12 which said vapor component is 
lactide and is characterized by polymerizing again and using collected lactide as lactic acid 
system resin. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the recycling method of products, such as 
shredder dust of autoparts excellent in recycling efficiency, household appliance parts, autoparts, 
or household appliance parts, and those products. 
[0002] 

[Description of the Prior Art]In our country, about 5 million-set a '^scrapped vehicle'^ per year 
has occurred in recent years. Among these, 4 million-4,500,000 except a part for used car export 
are the vehicles of the demolition recycling object. Although what is called illegal disposal 
vehicles are presumed in this to be less than 1 % of the weight, by processing of an abandonment 
vehicle processing cooperation meeting on the street etc., eventually, 99% of the weight or more 
of scrapped vehicles are recalled, and it is also processed. The flow of the recycling is as follows. 

[0003]The recalled used car removes parts in the "demolition industry", and after supplying a 
commercial scene as used parts and carrying out appropriate processing, after it removes 
dangerous objects, such as liquid, batteries, etc., such as gasoline and oil, it serves as a body 
scrap, for example. The body scrap is circulating as a metallic raw material, while glass, a sheet, 
etc. had been included 

It is recycled in the "shredder industry" of a post process. 

In the shredder industry, the body scrap was crushed by the shredder machine, and glass waste 
and a sorting waste plastic were classified as shredder dust, and are used for land reclamation at 
the same time a mechanical separation machine and a help "sort out" and it collects metal. 
Such a recycle system has spread since 1970. 

Now, 75 to 80% of the weight of the amount of automatic car weight is recycled. 

[0004] However, in recent years, in the shredder industry, it reclaims land with a drop of a steel 
scrap price, economical efficiency gets worse quickly by the continuous rise of a disposal cost, 
and a body scrap is changing from the treatment to the treatment as "industrial waste" as 
conventional "valuables." The new reclaimed ground of a disposal field is very difficult for 
causing a citizens' suit problem etc. in various places, and especially the land reclamation 
expense of shredder dust is in the situation where it does not fall even if it may go up. 
[0005]Shredder dust has so far been used for land reclamation at the simple "stable type land 
reclamation place" without a water treatment function as wastes which do not contain a toxic 
substance fundamentally, such as glass waste and a sorting waste plastic. However, the unjust 
abandonment incident of the industrial waste containing shredder dust arises, and the prospect 
of the solution does not stand yet. The survey by the Ministry of Health and Welfare and 
Environment Protection Agency to shredder dust starts after that. There is amendment of 
Wastes Disposal and Public Cleaning Law in strengthening of the environmental standards in 
connection with water pollution, and 94 in 93, and it was decided to shift to "managed type land 
reclamation" in which shredder dust had the conventional stable type land reclamation to a 
waterproof function, and a waste-water-treatment function from April, 96. However, land 
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reclamation expense is compared with a stable type, and its managed type will be more 
expensive and it will soar further. 

[0006]The motion of the government involving automobile recycling and the industrial world is 
progressing synchronizing globally. In our country, as automobile recycling by the independent 
measure of the related business circles instead of laws and regulations, the "recycling initiative" 
was summarized by the Ministry of International Trade and Industry, and was released in 1997. It 
reclaimed land from the domestic recycling rate target in 85 % of the weight or more and 2015 in 
2002, it reclaimed land from it as a still more nearly unique target to Japan 95% of the weight or 
more in the 3/5 or less amount of shredder dust land reclamation, and 201 5 in 2002, and has 
become 1/5 or less disposal amounts. Now, the car is recycled 75 to 80% of the weight through 
each stage of a demolition stage, a shredder stage, and shredder dust fractionation treatment 
The 20 to 25 remaining % of the weight is used for land reclamation as shredder dust. 
The technical problem which starts disposal of a car from the above situations is construction of 
the new recycle route replaced with land reclamation of this shredder dust. 
For that purpose, development of new recycling technology including thermal recycling art is 
needed. 

Although development of thermal recycling art has progressed as it is, there are also a dioxin 
generation problem accompanying combustion and a problem of processing of a combustion 
residue, and it cannot be said to be perfect recycling technology. Although examination of oih 
izing is also carried out, it is not practical on the problem of purity, etc. 
[0007]On the other hand, although the Home Appliances Recycling Law will be enforced from 
2001 and recycling rates, such as parts, are rising also in recycling of a household appliance, 
Eventually, cases except useful parts, such as substrates and a motor, are often especially 
shredder-dust-ized with the automotive body scrap in the large-sized household appliance. 
Therefore, also in recycling of a household appliance, the same technical problem as the above- 
mentioned automobile recycling is held. 

[0008]Incidentally, if 49% of the weight of shredder dust becomes resin, become textiles 15% of 
the weight, it has become rubber 7% of the weight, 2/3 of the whole are polymer, i.e., resin in a 
broad sense, and the problem of shredder dust is put in another way, It is exactly a problem of 
"processing of metal glass, etc. and the intermingled resin." In order to solve car waste and a 
household appliance waste problem and to promote recycling as a target, parts and shredder 
dust excellent in recycling efficiency needed to be developed, and the economical recycling 
method needed to be established. 
[0009] 

[Problem(s) to be Solved by the InventionjThat is, there is a technical problem of this invention 
in providing the recycling method of products, such as autoparts excellent in physical properties 
and recycling efficiency, a household appliance part, and its shredder dust, and these products 
excellent in economical efficiency. 
[0010] 

[Means for Solving the Problem]This invention persons came to complete this invention, as a 
result of repeating examination wholeheartedly in view of such the actual condition. An invention 
concerning this application is attained by the following (1) - (13). 

(1) Autoparts or household appliance parts which contain a lactic-acid-system-resin constituent 
as the main ingredients. 

(2) Autoparts which contain a lactic-acid-system-resin constituent as the main ingredients, or 
shredder dust of household appliance part origin. 

30 to 100% of 1 lactic acid system resin and 2Tg the above-mentioned lactic-acid-system-resin 
constituent (3) 0 ** or less of aliphatic polyester, and/. Or it can consist of 0 to 50 % of the 
weight of aromatic aliphatic polyester, 0 to 50 % of the weight of three inorganic fillers, 0 to 1 0 % 
of the weight of 4 hydrolysis inhibitor, and 0 to 50 % of the weight of five plasticizers. 

(4) The above-mentioned autoparts or household appliance parts can be a rigid object, an elastic 
body, a fiber structure object, or foam. 

(5) The above-mentioned autoparts can be fabricated by injection molding, extrusion molding, 
press forming, blow molding, or the SMC method. 
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(6) The above-mentioned autoparts or household appliance parts may be compounded with a 
natural fiber. 

(7) A relative degree of orystallinity of a lactic-acid-system-resin ingredient contained in the 
above-mentioned lactic-acid-system-resin constituent can be 30 to 1 00%. 

(8) The above-mentioned hydrolysis inhibitor can be at least one kind chosen from a group which 
consists of a sheet silicate, a hydrophobic wax, a hydrophobic plasticizer, olefin system resin, 
and a carbodiimide compound. 

(9) Substantially, lactic acid system resin contained in the above-mentioned lactic-acid-system- 
resin constituent serves as poly L-lactic acid from a mixture with poly D-lactic acid » 
substantially, and can form a stereo complex. 

(10) The above-mentioned inorganic filler is stratified silicic acid, and can form nano composite 
after shaping. 

(1 1) A recycling method which heats the above-mentioned shredder dust at 150-280 **, and 
collects vapor components. 

(12) A recycling method, wherein a constituent which consists of a lactic-acid-system-resin 
constituent contains 0.1 to 1.0% of the weight of moisture at the time of the above-mentioned 
recycling. 

(13) The above-mentioned vapor component is lactide, it polymerizes again and collected lactide 
can be used as lactic acid system resin. 

[0011] 

[Embodiment of the Invention]This invention is explained in detail below. Poly LHactic acid 
whose structural unit of lactic acid system resin in this invention is L-lactic acid, Poly DHactic 
acid whose structural unit is D-lactic acid, and a structural unit may say poly DL-lactic acid 
which is L-lactic acid and DHactic acid, and these mixtures, and may be a copolymer with alpha- 
hydroxycarboxylic acid, or diol/dicarboxylic acid further. However, it is important that DL 
composition of lactic acid system resin is L objectD object =100:0-90:10 or L objectD object 
=0:100-10:90. Out of this range, the heat resistance of parts is hard to be obtained and a use 
may be restricted. 

[0012]As a method of polymerizing lactic acid system resin, any publicly known methods, such as 
a condensation polymerization method and a nng-opening-polymerization method, are 
employable. For example, by a condensation polymerization method, the lactic acid system resin 
which carried out dehydration polycondensation of L-lactic acid, D-lactic acid, or these mixtures 
directly, and had arbitrary presentations can be obtained. 

[0013]By a ring-opening-polymerization method, a polylactic acid system polymer can be 
obtained using the catalyst chosen in the lactide which is a cyclic dimer of lactic acid while using 
the modifier etc. if needed. Lactide includes LHactide which is a dimer of L-lactic acid, D-lactide 
which is the dimers of D-lactic acid, and DLHactide which consists of L-lactic acid and D-lactic 
acid further, and lactic acid system resin with arbitrary presentations and orystallinity can be 
obtained by mixing these if needed and polymerizing. 

[0014]Non-aliphatic series did like non-aliphatic dicarboxylic acid like terephthalic acid and/or 
the ethyleneoxide addition of bisphenol A may be used as a little copolymerization ingredients if 
needed for raising heat resistance etc. A small amount of chain elongation agents, for example, a 
diisocyanate compound, an epoxy compound, an acid anhydride, etc. may be used for the 
purpose of molecular weight increase further again. 

[0015]As other hydroxy-carboxylic acid units by which copolymerization is carried out to lactic 
acid system resin, The optical isomer of lactic acid (to L-lactic acid, it is L-lactic acid to D- 
lactic acid and DHactic acid), Glycolic acid, 3-hydroxybutyric acid, 4-hydroxybutyrate, 2-hydroxy 
n-butanoic acid, Lactone, such as 2 organic-functions aliphatic series hydroxy-carboxylic acid, 
such as 2-hydroxy-3,3-dimethylbutanoic acid, 2-hydroxy-3-methylbutyric acid, 2-methyllactic 
acid, and 2-hydroxycaproic acid, a caprolactone, a butyrolactone, and a valerolactone, is 
mentioned. 

[0016]As the above-mentioned aliphatic series diol by which copolymerization is carried out to 
lactic acid system resin, ethylene glycol, 1 ,4-butanediol, 1, and 4-cyclohexane dimethanol etc. 
are mentioned. As the above-mentioned aliphatic dicarboxylic acid, succinic acid, adipic acid. 
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suberic acid, sebacic acid, dodecanedioic acid, etc. are mentioned. 
[001 7]The most desirable thing as copolymerization is block copolymerization. It can be 
considered as polymer possessing transparency and shock resistance by making a polylactic acid 
segment into ABA block copolymer typically, if A, for example, a did dicarboxylic acid segment, 
is set to B. In this case, the glass transition temperature (Tg) of the segment of B has it, when 
that it is 0 ** or less reveals shock resistance, [ preferred ] 

[001 8] As a range with preferred weight average molecular weight of lactic acid system resin, it is 
100,000 to 250,000 preferably to 50.000 to 400,000, and a pan. When less than this range, 
practical use physical properties are hardly revealed, but in exceeding, melt viscosity is too high 
and inferior to molding workability. 

[0019]In this invention, 30 to 100% of 1 lactic acid system resin and 2Tg 0 ** or less of aliphatic 
polyester, and/. Or it is desirable to consider it as the lactic-acid-system-resin constituent of 0 
to 50 % of the weight of aromatic aliphatic polyester, 0 to 50 % of the weight of three inorganic 
fillers, 0 to 10 % of the weight of 4 hydrolysis inhibitor, and 0 to 50 % of the weight of five 
plasticizers. 

[0020]Shock resistance can be given to autoparts and household appliance parts when the glass 
transition point Tg mixes 0 ** or less of aliphatic polyester which is -20 ** or less more 
preferably and/or aromatic aliphatic polyester. When the glass transition point Tg exceeds 0 **, 
the shock-proof improvement effect is scarce. When an addition exceeds a mentioned range, 
decline in a recycling rate may be caused. As aliphatic polyester and/or aromatic aliphatic 
polyester. Aliphatic polyester resin except lactic acid system resin, for example, aliphatic series 
did and aliphatic dicarboxylic acid,/. Or the aliphatic polyester produced by condensing aromatic 
dicarboxylic acid and/or aliphatic series aromatic polyester and the aliphatic polyester which 
carried out ring opening polymerization of the annular lactone, constructional system aliphatic 
polyester, etc. are mentioned. **** did, aliphatic dicarboxylic acid, and/. Or the aliphatic 
polyester produced by condensing aromatic dicarboxylic acid, Ethylene glycol and 1 ,4-butanediol 
which are aliphatic series did, 1, 4-cyclohexane dimethanol, etc., Out of terephthalic acid, 
isophthalic acid, naphthalene dicarboxylic acid, etc. which are aromatic dicarboxylic acid, one or 
more kinds of succinic acid, adipic acid, suberic acid, sebacic acid, dodecanedioic acid, etc. which 
are aliphatic dicarboxylic acid are chosen, and a condensation polymerization is carried out, and 
they are obtained, respectively. It can jump up with an isocyanate, an epoxy compound, etc. if 
needed, and desired polymer can be obtained. Specifically, Bionolle by Showa High Polymer Co., 
Ltd, Enpde made from IREKEMIKARU, the you peck by Mitsubishi Gas Chemical Co., Inc., 
Easterbio by Eastman Chemical, Ecoflex by BASF A.G., etc. are mentioned. 
[0021 ]As aliphatic polyester which carried out ring opening polymerization of the annular lactone, 
it is mentioned typically, and epsilon-caprolactone which is an annular monomer, delta- 
valerolactone, one or more kinds of beta-methyhdelta-valerolactones, etc. are chosen, and 
polymerize after this. 

[0022]As constructional system aliphatic polyester, a copolymer with a cyclic anhydride, oxirane, 
for example, a succinic anhydride and ethyleneoxide, propylene oxide, etc., etc. are mentioned. 
[0023]An inorganic filler is added for the purpose of the improvement in rigidity, abrasion 
resistance, heat resistance (there being the nucleating additive effect), endurance, etc. 
Specifically, silica, talc, kaolin, clay, alumina, non-swelling mica, calcium carbonate, calcium 
sulfate, magnesium carbonate, diatomaceous earth, asbestos, glass fiber, a metal powder, etc. 
are illustrated. If an addition exceeds this range, it is in the tendency for impact strength, 
molding workability, hydrolysis resistance, etc. to fall, and is not preferred. 
[0024]A sheet silicate is also utilizable as an inorganic filler. A sheet silicate forms lactic acid 
system resin and nano composite, and raises the heat resistance and rigidity of parts by leaps 
and bounds. Penetration of the water inside resin is made difficult and hydrolysis resistance and 
gas barrier property also raise it because monotonous particles align. However, since it reduces 
melt molding nature remarkably by the rise of viscosity when nano dispersion of the sheet 
silicate is carried out into resin, as an addition, 5 % of the weight is a limit preferably 10% of the 
weight. 

[0025]A sheet silicate has a 2:1 type structure which a silicic acid tetrahedron sheet laps with 
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the upper and lower sides of 8 face-piece sheet containing the element chosen from aluminum, 
magnesium, lithium, etc., and forms the plate crystal layer of one sheet in them, and has a 
positive ion of convertibility between the layers of the plate crystal layer. The sizes of the plate 
crystal of one sheet are usually 0.05-0.5 micrometer in width, and 6-15 A in thickness. The thing 
of 0.2 - 3 meq/g is mentioned and the cation exchange capacity of the cation exchange capacity 
of the exchangeable cation is a thing of 0.8 - 1 .5 meq/g preferably. As an example of a sheet 
silicate, montmorillonite, beidellite, nontronite, Smectite system argillite, such as saponite, 
hectorite, and a sauconite, A vermiculite, halloysite, a money dynamite, Kenya Ito, zirconium 
phosphate. Swelling mica, such as various argillite, such as phosphoric acid titanium, Li type 
fluoride TENIO light, a Na-type fluoride TENIO light, Na-type 4 silicon fluoride mica, and Li type 
4 silicon fluoride mica, etc. are mentioned, and it may be a natural thing or may be compounded. 
Swelling synthetic mica, such as smectite system argillite, such as montmorillonite and hectorite, 
Na-type 4 silicon fluoride mica, Li type fluoride TENIO light, is preferred also in these. 
[0026]As for a sheet silicate, it is preferred that the exchangeable cation which exists between 
layers is the sheet silicate exchanged by organic onium ion. Hydrolysis of lactic acid system 
resin may be induced in an unexchanged thing. As organic onium ion, ammonium ion, 
phosphonium ions, sulfonium ion, etc. are mentioned. In these, ammonium ion and phosphonium 
ions are preferred, and especially ammonium ion is fond and is used. As ammonium ion, any of 
the 1st class ammonium, the 2nd class ammonium, the 3rd class ammonium, and the 4th class 
ammonium may be sufficient. As the 1st class ammonium ion, decyl ammonium, dodecyl 
ammonium, octadecyl ammonium, oleyl ammonium, benzylammonium, etc. are mentioned. 
Methyldodecyl ammonium, methyloctadecyl ammonium, etc. are mentioned as the 2nd class 
ammonium ion. Dimethyldodecyl ammonium, dimethyloctadecyl ammonium, etc. are mentioned as 
the 3rd class ammonium ion. As the 4th class ammonium ion, benzyl trimethylammonium. Benzyl 
triethyl ammonium, benzyl tributyl ammonium, Benzyl trialkyi ammonium ion, such as 
benzyldimethyldodecyl ammonium and benzyl dimethyloctadecyl ammonium, Trioctyl 
methylammonium, trimethyl octyl ammonium, AlkyI trimethyl ammonium ion, such as trimethyl 
dodecyl ammonium and trimethyl octadecyl ammonium. Dimethyl dialkyi ammonium ion, such as 
dimethyldioctyl ammonium, dimethyldidodecyl ammonium, and dimethyldioctadecyl ammonium, 
etc. are mentioned. Besides these, aniline, p-phenylene diamine, alpha-naphthylamine, The 
ammonium ion etc. which are derived from p-aminodimethylaniline, benzidine, pyridine, piperidine, 
6-aminocaproic acid, 1 1-aminoundecanoic acid, 12-amino dodecanoic acid, etc. are mentioned. 
Also in such ammonium ion, trioctyl methylammonium, Trimethyl octadecyl ammonium, 
benzyldimethyldodecyl ammonium, benzyl dimethyloctadecyl ammonium, octadecyl ammonium, 
the ammonium derived from 12-amino dodecanoic acid, etc. are fond, and are used. 
[0027] Hydrolysis inhibitor is added in order to give the endurance as autoparts and household 
appliance parts. As a kind of hydrolysis inhibitor, a hydrophobic wax, a hydrophobic plasticizer, 
olefin system resin, a carbodiimide compound, etc. are mentioned. 

[0028]As a hydrophobic wax, 1 liquid paraffin, native paraffin, synthetic paraffin, Hydrocarbon 
system waxes, such as microcrystallin wax, polyethylene wax, and a fluorocarbon wax, 2) Fatty 
acid system waxes, such as higher fatty acid and hydroxy fatty acid, 3 aliphatic-series amide, 
Aliphatic series amide system waxes, such as alkylene screw fatty acid amide, 4 fatty-acid low- 
grade alcohol ester, Alcohol system waxes, such as ester system waxes, such as a fatty acid 
multivalent alcohol ester wax and fatty acid polyglycol ester, 5 fatty alcohol, polyhydric alcohol, 
and polyglycerol, 6 metallic soap, 7, and such mixed stock are mentioned. 

[0029] 1) A liquid paraffin and microcrystallin wax as a hydrocarbon system wax as a 2 fatty-acid 
system wax, Stearic acid and lauric acid as a 3 aliphatic-series amide system wax, 
Octadecanamide, pulmitic acid amide, oleic amide, erucic acid amide, Methylenebis SUTEARIRO 
amide and ethylene screw SUTEARIRO amide as a 4 estei^system wax, Butyl stearate, 
hardening castor oil, and ethylene glycol monostearate as a 5 alcohohsystem wax, Cetyl alcohol 
and stearyl alcohol are used suitably [ stearic acid aluminum and calcium stearate ] as 6 metallic 
soap at an effect and a cost aspect. 

[0030]As the above-mentioned hydrophobic plasticizer, it comes to choose at least one kind out 
of the compound shown in following the (1) - (8). 
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(1) HgCgCOH) g^^COOCCHg) 11 — 0< n<=3 — this is mono- of glycerin, di- or triacetate, and 

although these mixtures may be sufficient, the direction of n near 3 is preferred. 

(2) A glycerin alkylate (an alkyi group may have the residue of the carbon numbers 2-20 and a 
hydroxy! group), or a diglycerol alkylate. For example, glycerin tripropionate, a glycerin 
TORIBUCHI rate, a diglycerol tetra acetate (3) ethylene-glycol alkylate (an alkyI group may have 
the residue of the carbon numbers 1-20 and a hydroxy! group). For example, an ethylene glycol 
diacetate (4) ethylene repeating unit is five or less polyethylene-glycol alkylate (an alkyI group 
may have the residue of the carbon numbers 1-20 and a hydroxyl group). For example, 
diethylene-glycol mono- acetate and diethylene-glycol diacetate (5) aliphatic-monocarboxylic- 
acid alkyI ester (alkyI groups are the carbon numbers 1-20). For example, butyl stearate (6) 
aliphatic-dicarboxylic-acid alkyI ester (an alkyI group may have the residue of the carbon 
numbers 1 -20 and a carboxyl group). For example, a di(2-ethylhexyl) horse mackerel peat, di(2- 
ethylhexyl) azelate. 

(7) Aromatic-dicarboxylic-acid alkyI ester (an alkyI group may have the residue of the carbon 
numbers 1-20 and a carboxyl group). For example, dibutyl phthalate, dioctyl phthalate. 

(8) Aliphatic series tricarboxylic acid alkyI ester (an alkyI group may have the residue of the 
carbon numbers 1-20 and a carboxyl group). For example, citrate trimethyl ester. 

(9) With a weight average molecular weight of 20,000 or less low-molecular-weight aliphatic 
polyester. For example, succinic acid, and ethylene glycol / propylene glycol condensation 
product (sold by Dainippon Ink, Inc. with the trade name of the poly sizer.) 

(10) Natural oil fat and those derivatives. For example, soybean oil, epoxidized soybean oil, castor 
oil, tung oil, rape oil. 

[0031 ]As olefin system resin, those derivatives and a copolymer can be widely used centering on 
polyethylene and polypropylene. For example, LDPE (low density polyethylene), LLPPE (straight- 
chain-shape low density polyethylene), VLDPE (ultra low density polyethylene), EVA (ethylene- 
vinyl acetate copolymer), EVOH (ethylene vinyl alcohol copolymer), metallocene system resin, 
PP (polypropylene), 10 (ionomer), EAA (ethylene acrylic acid copolymer), EMMA (ethylene methyl 
methacrylate copolymer), EMA (ethylene methyl acrylate copolymer), EEA (ethylene ethyl 
acrylate copolymer), adhesive polyolefin resin, etc. are raised. When dispersibility with lactic acid 
system resin is taken into consideration, resin with a little polar functional groups, such as EVA 
and 10, is more preferred than a homopolymer 

[0032]As a carbodiimide compound, the compound which has one carbodiimide group at least is 
mentioned to intramolecular. Aliphatic series, alicycle fellows, and aromatic either of these 
carbodiimide compounds are also good. For example, poly (4,4'-diphenylmethanecarbodiimide), 
poly (p-phenylenecarbodiimide). Poly (m-phenylenecarbodiimide), poly (tolyl carbodiimide), poly 
(diisopropylphenylenecarbodiimide), poly (methyl-diisopropylphenylenecarbodiimide), poly 
(triisopropyl phenylenecarbodiimide), etc. are mentioned. A carbodiimide compound is 
independent, or is combined two or more sorts, and is used. 

[0033]If the addition of hydrolysis inhibitor exceeds a mentioned range, the fault of the 
processability and physical properties of a part Plastic solid falling will arise. Superfluous addition 
of olefin system resin causes a shock-proof fall and an appearance defect, and, on the other 
hand, superfluous addition of a hydrophobic wax, a hydrophobic plasticizer, and a carbodiimide 
compound causes the molding workability fall accompanying the fall of viscosity, the fall of 
mechanical strength, the bleeding to a molded body surface, and stickiness. 
[0034]When obtaining a soft portion article and an elastic body part article, in addition to the 
technique of copolymerization of a soft component, addition of the plasticizer to a lactic-acid- 
system-resin constituent is effective. As a plasticizer, although not limited, it can be 
conveniently used out of illustration of the above-mentioned hydrophobic plasticizer. If an 
addition exceeds a mentioned range, a plasticizer will carry out bleeding temporally or a 
mechanical physical property will fall remarkably. 

[0035]A stereo complex can also be made to form in order to obtain the higher heat resistance 
as autoparts or household appliance parts. This can be substantially attained by mixing poly D 
lactic acid with poly L lactic acid substantially, substantial — DL composition of lactic acid 
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system resin — L objectD object =100:0-90:10 — it points out preferably 100:0-94:6 or L 
objectD object =0:100-10:90, and that it is L objectD object =0:100-6:94 preferably. Usually, 
although the melting point of the above-mentioned lactic acid system resin is 140-170 **, it is 
considering it as a stereo complex, and goes up at 200-230 **, and heat resistance high as parts 
is easy to give. 

[0036]In autoparts and household appliance parts, addition of a spray for preventing static 
electricity is desirable. It is preferred to be chosen out of the compound of following (1) - (3) by 
the viewpoint of the prevention from hydrolysis under melt molding as a spray for preventing 
static electricity. As an addition, it is 0.3 to 4.0 % of the weight preferably 0.1 to 10% of the 
weight. 

(1) Ethylene glycol, a diethylene glycol, triethylene glycol, Polyhydric alcohol, the fatty-acid- 
ester (2) polyethylene glycol, and/or the fatty-acid-ester (3) higher alcohol, such as glycerin, 
trimethylolpropane, a pen TAERU slit, and sorbitol, Polyethylene-glycol additions, such as 
polyhydric alcohol and alkylphenol, or a polypropylene-glycol addition [0037]Additive agents, such 
as a thermostabilizer, an anti-oxidant, UV absorbent, light stabilizer, paints, colorant, lubricant, 
and a nucleating additive, can be prescribed in the range which does not spoil the effect of this 
invention. 

[0038]The autoparts and the household appliance parts of this invention are fabricated and used 
as a rigid object, an elastic body, a fiber structure object, or foam by the device on the polymer 
structure of raw resin, a combination presentation, and a fabricating operation. 
[0039]As a rigid object of autoparts, a front bumper, facia, A fender, side garnish, pillar garnish, a 
rear spoiler, A bonnet, a radiator grille, a door handle, a head-lamp lens, An instrument panel, a 
trim, an air-cleaner case, an air intake duct, a surge tank, A fuel tank, an intake manifold, 
distributor parts, A fuel injection section article, an electrical connector, an engine rocker box 
cover, engine ornament covering, a timing belt cover, a belt-tensioner pulley, a chain guide, a 
cam sprocket, a generator bobbin, etc. are mentioned. As an elastic body, they are mentioned by 
an engine rubber cushion, various tubes, various packing, a tire, the timing belt, etc., and as a 
fiber structure object, A sheet, a pillow, a mat, an inner plate, a door panel, a door board, a 
ceiling material, an air bag, a seat belt, an interior material, etc. are mentioned, and a seat 
cushion, a heat insulation sheet, an interior material, etc. are mentioned as foam. 
[0040]As a rigid object of household appliance parts, a case, a cabinet, a roller, a fan, A bearing, 
a printed circuit board, a connector, a valve, a case, a shield plate, a button, a switch handle, etc. 
as an elastic body, A rubber cushion, a tube, packing, a door sash, a timing belt, etc. are 
mentioned, as a fiber structure object, a filter, covering, etc. are mentioned and thermal 
insulation, a space filler, etc. are mentioned as foam. 

[0041] Next, a molding method is explained. In this invention, although a known method and a 
device can be used for the molding method of parts, and molding equipment, it doubles with a 
part shape and injection molding, extrusion molding, press forming, blow molding, and the SMC 
method are used suitably. It is processed into the gestalt of textiles, knitting, a nonwoven fabric, 
FRP, SMC, etc. as a fiber structure object. 

[0042]When performing melt molding, such as injection molding, extrusion molding, and blow 
molding, the dry blend of each ingredient of a constituent may be carried out, and a making 
machine may be presented directly, but it is desirable to perform compoundHzation a priori and 
to pelletize a constituent using a biaxial extrusion machine etc. It is more advantageous fr-om the 
functional expression of each ingredient, and a viewpoint of total workability to perform a 
compound a priori. 

[0043]The important thing in this invention is controlling the relative degree of crystallinity of the 
lactic-acid-system-resin ingredient contained in a lactic-acid-system-resin constituent by 
adjusting resin composition, resin temperature, a die temperature, cooling conditions, etc. 
(especially die temperature), or performing reheating heat treatment in 30 to 100% of range. If 
less than this range, the heat resistance of forming parts and wet heat durability will be hard to 
be acquired. In particular, from a heat-resistant field, parts change in the atmosphere over 60 **, 
use is restricted as autoparts or household appliance parts, and a use is limited. By promoting 
crystallization, even if put to 60-130 ** atmosphere, it will not change. By DL ratio of lactic acid 
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system resin, the kind of constituent, addition of a nucleating additive, etc., although a relative 
degree of crystallinity changes, it increases, so that a cooling rate is generally slow. 
[0044]In the case of the molding method using a metallic mold, in order to balance a relative 
degree of crystallinity and a moldability, it is preferred that 60-1 30 ** of die temperatures are 
80-120 ** preferably. Below at this temperature, a crystallization rate is slow, and obtaining a 
desired relative degree of crystallinity takes time too much, and above this temperature. 
Although a crystallization rate is quick, adhesion takes place easily to the metallic mold of a 
Plastic solid, a molding cycle may not go up, a Plastic solid may change at the time of extraction 
from a metallic mold, or a crystallization rate may fall conversely at an elevated temperature 
further. The contact time to a metallic mold is preferably acUusted in the range for 10 to 100 
seconds for 1 to 1000 seconds. 

[0045]It is preferred to come to compound these autoparts and household appliance parts with a 
natural fiber depending on a use. A natural fiber refers to hemp, a jute, a kenaf, bagasse, a jute, 
corn textiles, a bamboo fiber, wool, etc., and rayon of natural product origin, viscose, acetate, 
etc. are included in a broad sense. The rigidity of parts and shock resistance improve by 
compounding with a natural fiber. In a car or household electrical products industry, it is in the 
tendency for glass fiber to be evaded, from a viewpoint of specific gravity or recycling efficiency, 
and use of a natural fiber does not have such inconvenience in recent years. Since lactic acid 
system resin is manufactured considering starch as a raw material, it serves as the all vegetable 
origin and can attain coalescenceHzation of a concept As the mixing ratio, although based also 
on a use, lactic-acid-system-resin constituentnatural fiber =99:1 - 60:40 (% of the weight) are 
preferred. If than this range, and neither rigidity nor the shock-proof improvement effect will be 
acquired but will exceed, molding workability and a mechanical physical property will fall. In 
addition to the method of obtaining the continuous glass fiber strengthening pellet (LFP) to the 
resin composition of a staple fiber scouring and according to textiles drawing shaping, as a 
compound method, a method of impregnating the lactic-acid-system-resin constituent to textile 
fabrics and a nonwoven fabric, press forming of the interweaving nonwoven fabric of a lactic- 
acid-system-resin constituent and a natural material, etc. by press forming are mentioned. 
[0046]About foaming, what kind of publicly known method is also employable, namely, — as the 
gestalt of shaping — mold foaming and extrusion foaming — any may be sufficient and chemical 
blowing, gas foaming, extension void foaming, etc. are mentioned as a means of foaming. As a 
chemical foaming agent, AZOJI carvone amide (ADCA), sodium bicarbonate, etc. are preferred, 
and carbon dioxide tends to obtain a uniform cell fr-om the relation of the melting point of lactic 
acid system resin as gas of gas foaming. In order to obtain the suitable high melt tension for 
foaming, in extrusion foaming Dicumyl peroxide, 1,1-di-t-butylperoxycyclohexane, t-butylperoxy- 
3,5,5-trimethyl hexanoate, 2,2-Di-t-butyl-peroxy-butane, t-butylperoxyisopropylcarbonate, 
Tert-butyl peroxide 2-ethylhexyl carbonate, t-amyl peroxy benzoate, T-butyl peroxyacetate, 
4,4-di-tert-butyl peroxide valeric-acid-n-butylester, T-butyl peroxybenzoate, 2,5-dimethyl- 2,5- 
di-(tert-butyl peroxide) hexane, It is good to add the organic peroxide of 1,3-bis-(t-butyl par 
OKISHIISO propyl) benzene, t-butyl cumyl peroxide, di-t-butyl peroxide, and 2,5-dimethy|- 2,5- 
di-(tert-butyl peroxide) hexyne-3 grade 0.05 to 2.0% of the weight. 

[0047]After using the autoparts which consist of a lactic-acid-system-resin constituent by 
which the fabricating operation was carried out as mentioned above, and household appliance 
parts, they can perform waste recycling easily through shredder dust. Namely, what is necessary 
is to seal hermetically in a container the shredder dust which metal and glass may be mixing as a 
fundamental procedure, to heat, purging inactive gas, such as dehumidified air and nitrogen, to 
disassemble lactic acid system resin and just to collect the steams which volatilized. As cooking 
temperature, the range of 170-250 ** is desirable preferably 150-280 **. If there will be few 
steamy generating degrees and cost will start industrially, if less than this temperature, aiid it 
exceeds conversely, the rate of the side reaction by heat will become large, and it will be hard to 
collect effective steams. If a heating container and a recovery route are preferably made 
decompression of 20torr, 100 or less torr of steams will tend to collect them. The steamy main 
ingredients are lactide which is a monomer of polylactic acid, and contain a little lactic acid and 
lactic acid dimers. Since the melting point of L lactide and D lactide is 95 **, the recovering 
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efficiency of solid lactide increases by cooling preferably 95 ** or less of recovery systems [ 60 
** or less of ] at 30 ** or less still more preferably. 

[0048]To shredder dust, at the time of heating, lactic acid tin, tartaric acid tin, JIKAPURIRU acid 
tin, Dilauryl acid tin, dipalmitate tin, distearic acid tin, Gio Reign acid tin, If it adds 0.1 to 3% of 
the weight the catabolic rate of lactic acid system resin will be rash in zirconium system 
compounds, such as titanium system compounds, such as tin compounds, such as alpha- 
NAFLIETO acid tin, beta-naphthoic acid tin, and octylic acid tin, and tetrapropyl titanate, and 
zirconium isopropoxide, etc., but. It is not necessarily required. In shredder dust, catalyst 
components, such as metal, are contained to some extent, and it is thought that the same 
acceleration effect is revealed. 

[0049]If the constituent which consists of a lactic-acid-system-resin constituent in shredder 
dust contains 0.1 to 1.0% of moisture, the acceleration effect of catabolic rate can be acquired. 
In 0.1% or less, if there is no difference in the time of moisture not existing, and catabolic rate 
and it exceeds 1.0%, although decomposition is early, the yield of the lactide which is an active 
principle falls and it is not preferred. The main chain of lactic acid system resin is cut by 
existence of moisture, and it thinks for the molecular terminal which is the active spot of lactide 
production to increase. 

[0050]In this way, the collected lactide polymerizes again by a publicly known method which is 
indicated by the U.S. Pat. No. 4.057,537 item specification, and can be easily used as lactic acid 
system resin. 
[0051] 

[Example]Although an example is shown below, this invention does not receive restriction at all 
by these. On conditions as shown below, the measured value shown in an example measured and 
was computed. 

(1) It was begun to shave a relative degree-of-crystallinity Plastic solid about 10 mg in the 

shape of [ of 5 mmphi ] a scale, temperature-up measurement was performed based on JIS- 
K7121 using PerkinElmer DSC-7, and it computed by the following formula, 
relative degree-ol^crystallinity (% of the weight) = — {(**Hm-**Hc) /**Hm} xlOO — here — the 
amount of heat of fusion **HC:crystallization-heat"quantity (2) shock resistance of a lactic- 
acid-system-resin ingredient of a **Hm:lactic-acid-system-resin ingredient (Izod impact test) 
The sample was directly fabricated in 10 mm[ in width ] x80-mmx thickness of 4 mm, or it 
started from the Plastic solid, and the Izod impact test was done by a notch and edge WAIZU 
(notch type A) using the omnipotent Yasuda energy machine factory impact tester (part number 

258) based on JISO180. [ in length ] A unit is KJ/m^. 

(4) The heat-resistant Plastic solid was settled into 100 ** hot wind oven for 30 minutes. It 
judged visually, and O was shown for what modification was not accepted to, and ** and the 
thing which changed clearly were shown for what modification was slightly accepted to as x. A 
130 ** examination was done in a part of examination. 

(5) To gel-permeation-chromatography HLC-8120GPC by [ of lactic acid system resin ] weight- 
average-molecular-weight TOSOH CORP. It equips with GPC-800GP of the chromatographic 
column Shim-Pack series by Shimadzu Corp., wt/vol% of the weight, by solvent chloroform and 
solution concentration 0.2 solution injection-rate 200microl and 1.0 ml of solvent rates-of-flow/, 
it measured at the solvent temperature of 40 **, and the weight average molecular weight of 
lactic acid system resin was computed by polystyrene conversion. The weight average molecular 
weight of the used standard polystyrene is 2 million. 670000. 110000. 35000, 10000, 4000. and 
600. 

(6) wet heat durability (molecular weight retention) 

The Plastic solid was settled for 30 hours into homoiothermal constant humidity machine LH- 
1 1 2 by Tabai Espec which adjusted to 85 ** x 85% of the weight. The molecular weight retention 
(% of the weight) of lactic acid system resin before and behind an examination was computed, 
and the following judgments were performed. 

O In molecular weight retention, 75 to 100 % of the weight ** molecular weight retention is 50 - 
74 % of the weight x. Out of 0 - 49-% of the weight moisture-regain [ (7) ] shredder dust, 
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molecular weight retention sorted out the constituent which consists of a lactic-acid-system- 
resin constituent visually, and asked with the Karl Fischer technique. 

(8) the rate of bending flexibility of a board — and it bent, a 100~mm interval was opened for the 
specimen of 50x150 mm of maximum loads, it supported by two points, and load was added the 
speed for 50-mm/from the upper surface of the specimen in the point of the center between 
fulcrums. From the displacement at this time, and the relation of load, the rate of bending 
flexibility and bending maximum load were computed. 

(9) recycling efficiency — the weight of the lactic acid system resin which part shaping took the 
weight of the lactic acid system resin recycled eventually first — **** — by things, the 
recycling rate was computed by percentage (%) and it judged in accordance with the following 
standards. 

0 The recycling rate performed the overall evaluation in accordance with the standard of the 0 
to 19-% of the weight (10) overall evaluation following [ recycling rate / 50 to 100 % of the weight 
** / recycling rate / 20 to 49 % of the weight x ]. 

0 It is usable x by fitness ** use limitation etc. Poor [0052](Example 1) L object: — lactic-acid- 
system-resin [ by Cargill Dow ]: which is D object =99:1 — with NatureWorks4031D (weight 
average molecular weight 200»000). Aliphatic polyester resin by Showa High Polymer Co., Ltd. 
whose glass transition temperature Tg is -45 ** (polybutylene succinate horse mackerel peat) : 
Bionolle 3003, As an inorganic filler, as the talc:micro ace L and hydrolysis inhibitor by a 
Japanese talc company, The carbodiimide by a Beyer company: The dry blend of 
SUTABAKUZORU P was carried out by lactic-acid-system-resin / aliphatic polyester / 
inorganic filler / hydrolysis inhibitor =65/28/15 / 2 (% of the weight), the compound was carried 
out at 200 ** using the small size said direction biaxial extrusion machine by Mitsubishi Heavy 
Industries, LTD., and the material pellet was obtained. Injection molding of the case (two piece, 
weight of 22g) of a 35x118x17-mm cellular phone was carried out for the raw material which 
carried out the compound with the resin temperature of 200 **, and the die temperature of 40 
** using injection molding machine TS170 by Toshiba Corp. Next, this case was fixed to the 
frame, at 80 **, it heated for 10 minutes and crystallization treatment was performed. The 
window of a 1 .2-g acrylic resin is attached to this case with a 0.5-g metal frame. It painted in the 
two-component type urethane paints on the case surface at metallic blue, other parts, such as a 
mounted unit, a shield plate, a poly dome, and an antenna accommodating case, assembled the 
cellular phone using the existing material, respectively, and it checked that it could be used 
convenient as a telephone function. The evaluation result of a relative degree of crystallinity, 
heat resistance, and wet heat durability was summarized in Table 1. Small ejection ******** 
PS40E5A by NISSEI PLASTIC INDUSTRIAL CO., LTD. simultaneously provided with the metallic 
mold of the Izod specimen configuration was presented, injection molding was performed in 
cylinder-temperature [ of 200 ** ], die-temperature [ of 80 ** ], and molding cycle 40 seconds, 
and the Plastic solid was acquired. A shock-proof test result is shown in Table 1. 
[0053]After using these 100 cellular phones, dissolve and Next, a mounted unit, The shield plate, 
the poly dome, the antenna accommodating case, etc. were removed, ground the case portion (a 
window and with a window frame) which remained using plastic grinder plan key PC22 by the 
Watanabe steelworks company, and used it as the shredder dust which metal and an acrylic resin 
mixed. While putting in the stainless steel container of 10L which connected this shredder dust 
(0.3% of moisture regain) with the cooling system, heating at 230 ** and purging a small amount 
of nitrogen, it decompressed from the cooling^system side by lOtorr, and changed into the state 
as it is for 3 hours. 

[0054]As a result, a 1.8-kg needle crystal deposited in the cooled wall side, and IR measurement 
showed that it was L lactide. When calculated from the amount of the lactic acid system resin 
used at the time of shaping, the recovery rate was not less than 80%. Into the heating container, 
residue, such as an acrylic resin of a window, metal of a window frame, a urethane paint, and 
lactic acid system resin that is not disassembled [ an inorganic filler and ], remained. 
[0055]It put into 5L batch type polymerization tank which carried out octylic acid tin 15ppm 
addition, and equipped collected L lactide with an agitator and heating apparatus. The nitrogen 
purge was performed and the polymerization was performed by 185 ** and 100 rpm of agitating 
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speed for 1 20 minutes. It extruded and pelletized to strand shape at 200 **, having presented 
the 30 mmphi said direction biaxial extrusion machine provided with three steps of vacuum vents 
by Mitsubishi Heavy Industries, LTD. with the obtained melt, and devolatilizing it by vent pressure 
4torr. 200,000 and L object content of the weight average molecular weight of the obtained lactic 
acid system resin were 99.5%. Being able to obtain a 1 .6-kg lactic acid system, the recycling rate 
of lactic acid system resin was 72%. 

[0056](Example 2) The Plastic solid was acquired like Example 1 except having used the Easter 
biotechnology by Eastman Chemical which is aliphatic series aromatic polyester resin instead of 
aliphatic polyester resin. The same method as Example 1 estimated. A result is shown in Table 1 . 

[0057](Example 3) Hydrolysis inhibitor was not added but the Plastic solid was acquired like 
Example 1 except having changed with lactic-acid-system-resin / aliphatic polyester / inorganic 
filler / hydrolysis inhibitor =65/30/15 / 0 (% of the weight). The same method as Example 1 
estimated. A result is shown in Table 1. 

[0058](Example 4) The Plastic solid was acquired like Example 1 except having changed some 
inorganic fillers (3 % of the weight in 15 % of the weight) into the organicity-ized bentonite made 
from hoe JUN. The same method as Example 1 estimated A result is shown in Table 1 . However, 
organicity-ized bentonite is the inorganic filler for nano composite in which the surface 
treatment of the surface was carried out by trimethyl stearyl benzylammonium. Modification was 
not seen although the examination which is 1 30 ** which modification generates was also done 
with the mold goods of Example 1 as a heat resistance test at this time. 
[0059](Example 5) Lactic acid system resin / aliphatic polyester / inorganic filler / hydrolysis 
inhibitor = the Plastic solid was acquired like Example 1 except changing with 83/0/15 / 2 (% of 
the weight). The same method as Example 1 estimated. A result is shown in Table 1. Although 
the acquired Plastic solid does not have deficiently preferred shock resistance, it can be used if 
a use and directions are limited. 

[0060](Example 6) The same method as Example 1 estimated except not performing 
crystallization treatment after injection molding. A result is shown in Table 1 . Although heat 
resistance is not deficiently preferred, it can be used if a use and directions are limited. 
[0061](Example 7) The same method as Example 1 estimated except changing the half of lactic 
acid system resin into poly D-lactic acid:PYURASOBU polymer PD by a PYU rack company. A 
result is shown in Table 1. At this time, it checked by DSC that the stereo complex formed the 
part by blending with poly L-lactic acid and poly D-lactic acid. Modification was not seen 
although the examination which is 130 ** which modification generates was also done with the 
mold goods of Example 1 as a heat resistance test. 

[0062](Example 8) The resin composition of Example 1 is received in the bamboo fiber by a 
Hirosue industrial company (70 micrometers in diameter 500 micrometers of fiber length), 10 
weight-section addition was carried out and the Plastic solid was acquired like Example 1 except 
using the compound pellet of the presentation of lactic-acid-system-resin / aliphatic polyester / 
inorganic filler / hydrolysis inhibitor / bamboo fiber =65/28/15/2/10. The same method as 
Example 1 estimated. A result is shown in Table 1. Modification was not seen although the 
examination which is 1 30 ** which modification generates was also done with the mold goods of 
Example 1 as a heat resistance test. 
[0063] 
[Table 1] 
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[0064](Example 9) The Plastic solid was acquired like Example 1 except adjusting the moisture 
regain of the lactic acid resin composition contained in the shredder dust put into the stainless 
steel container for heating recovery to 8%. The same method as an example estimated recycling 
efficiency. A result is shown in Table 2. 

[0065](Example 10) The Plastic solid was acquired like Example 1 except heating the stainless 
steel container for heating recovery at 300 **. The same method as an example estimated 
recycling efficiency. A result is shown in Table 2. 
:0066] 
Table 2] 
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[0067](Example 1 1) Jute textiles (the mean fiber diameter of 20 deniers, 30-50 mm of fiber 
length), By the weight ratio, lactic-acid-system-resin textiles (the lactron by the Kanebo 
synthetic fiber company, poly L lactic acid of 100% of the weight average molecular weight 
150,000, the fiber diameter of 5 deniers, 50 mm of fiber length) were uniformly mixed with cotton 
so that it might be set to jute textiles:lactic-acid-system-resin textiles =70/30, and eyes 

produced the web of 150g[/m ] ^. 3-mm-thick needle punch nonwoven fabrics were produced by 

giving needle punch by the density of 200 [/m ] ^ to this web. The 0.3-mm-thick sheet was 
obtained by compressing this nonwoven fabric with the hot calender roll of the roll temperature 
of 180 **, and the clearance between rolls. Accumulated these ten sheets cut down on a 1-m 
square, and carried out heat pressing for 15 minutes, it was made to cool slowly and crystallize 
over 15 minutes with a lOOt heat pressing machine at 180 **, and the board was obtained. The 
rate of bending flexibility of the done board is bent 3.6 GPa, and maximum load is 28N/50mm. 
The performance more than the board produced using conventional PP textiles and kenaf fiber 
was obtained. 

[0068]Using a board as a backdoor board, the backdoor of private-vehicle Dingo by MITSUBISHI 
MOTORS CORP. was equipped, and although it operated a total of 2000 km in two months, the 
problem was not generated The bulky waste grinder by Mitsubishi Heavy Industries, LTD. ground 
this door part, iron etc. were classified using the magnetic type separator, the air separation 
machine, and the sieve, and shredder dust was obtained This shredder dust was put into the 
stainless steel container of 50L, and the same method as Example 1 considered recycling. 
However, moisture regain was 0.4%. Lactide recovery and the recycling rate which passed 
through the polymerization process of lactic acid system resin are 75% to the weight of the used 
lactic-acid-system-resin textiles. 
It was good. 
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[0069] 

[Effect of the InventionjAs mentioned above, as explained in detail, according to this invention, 
the recycling method of the product excellent in products, such as autoparts excellent in 
physical properties and recycling efficiency, a household appliance part, and its shredder dust, 
and economical efFiciency can be provided. 
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m^me] mm^mmmMjXim'mmsh^K ^im 
-ra*^ 1 r^mco ^mm^^a . mm^shxa iya.u-yr 

b -t^ itsra 1 ~ 6 «v -^Tivij^ 1 III atlco iKi^lfPfn. 

x^^^zb ^WMb^umm 1 ~8 ^ov ^^^i;^' 1 Ilia 
mcosmmmsh. mmmshxtii^jLiy^r-yxh, 
[ if *iR 1 0 ] mmmm^mmK m^mmx-h d . 
mmki,zi~ya yii-^=j ^y v^m^Lxv^^zb ^mmb 
t-sff*3S3-9£oi^-rtLj&>i«iatKi7jei)ms^(a. w. 

[ if 1 1 ] if^JI 2-10 tmcn i^^u-y 
xh^i 3o--2so°ci,ztmLxm%.)m^mm-h 

[ it*ii 12] v^^^ )vmz . ^mmMimmm- 

^>^-g.«)«:5>:*^'0. 1 — 1. 0fiS%<7)7|<-5>^^^L 

Tv>i>it&#Mi:t--l.lt5RiIi ifeKc^'J^?-^^;^:^ 



[ tmm 1 3 ] HJia^ijic^i'Ji)^' y^i-vxh^. mm 
Lti^^i-virnmm^Lx. fim^mmb-t^h^b^ 
nmb-t^imm.1 1 xm 2mm<^o^4 i^)v-^m. 

[0001] 

^Ji^umiizm-th i>cr>x-hh. 

[0002] 

[«*c7)S«r] ^ral^jS 0 OTT^tfO 

r^ffl^/^ii&^j :6^"5^tTV^I.. icoa-^tt'*^ 
ni-^^m^>fz4 0 0-4 5 077#*^ mi^O-^^ 9)VM 

^(7:>^mbts:'jxv^h ^ :Lcr)^xv^hn>hT^mkm'^m 

[00 03 ] mm^tttzmmm^Mit xm 
^^t*JR'9^'^L, ^t^m^bLx^m^^z^ii^'ttbMzm 
immLfz^kx\ mm. 0v^}y. :^-^}vm<r)Wmf^ 

-yy°b^6. 4lx"-X^^-yr{±. :^yX-^i^—h^b' 

r ^ -y ^--m^ J XWMm-it $ a S , zy^U'y^-- 
HlfTiis ^ A V Vi^yT'4<x'-X ^ 5 V r Srffi 

mm-t^bmmiz. if^xm^^mr^x^-yi^mM^y^ 

v vr-yxvbLxm\L. m^±xm}Lx\-^^. 

Lxn'o. m±xi,i s m^mMcT) 7 5 — s o mmxti^ 0 

^-{^}U^tlX\>^^. 
[0004] L*^tjfi^fitCfcViT , >-jL]yy rJ'-^-^f 
{±, i^x^5-yTffim«fftfg^:ii^5:-C5a^»(7)IB^W 

im^co r^riiftj b Lxcom\-^:b-^ ^mmmmUi b 

comnbiLX m^mii . ^■^mcr>mmm.i!^±x im^^mx 
imrnimm^Bi^m^^m. mtbxmmxh'o. ±# 

-ti zbi±h'^xhi&T-t^mi±m\'-^mR.izh^. 

[00 0 5] ZtltXi^a.\yyy-yx.hii. :ffyxm 

^myyxi-^y^^mm. m^miz^mmw^^t^^^M 

±xm-^m^ ^zm.ib^X'^nt-i^^iiX^fz. bZ^tK 

A u-y ^~rx h ^'ktsjmmm'^w^T-'mkmmwtfiu 

^0. ^'^mkcr>Bmit.ti±'oX\-^t^\-^, ^comi^^L 

V -y v-rx h \zn^^w-±m, wmff^zi. ^^m& 
m^t *) . 9 3i^iz7mi^m^zmhi,mmsmcom-{t. 
9 4 mzmm&<^^jE^''h 0 , i-j^u-y r- yx b {± 9 
6^4 nx^. mM(r><mMm}!b±xm-^t>hm?m^ 
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[0006] itfi^'j-tf-^ ^)v^mhmm. *«i?-c7)i6 

SmM'J^-i f'llbLX ^V^-^^il-- -i-i^T'r^ 

7' J tmm%^i,zj: -o-ctbisbi^n. 1997 mz-i^ms: 

tlfz. HrtcDU-f^^'/^^aSti. 20 02^^8 5* 

20 1 5:^tC9 5fiS%Jil±. §A.t;B*M 
'^cOSmt LT2 0 0 2^ti/Alx-yr-rxbStoi 
Tj!a*»5^^<^3OT. 20 1 5¥tili6±T^!!l^»5 

^^c7)ililTh^r-5TV>S„ ilft, iM^ti:. ft?Mm\ 

A 1^ V r-mi , A -y r- ^-x b mmmcD^m. 

PgSrfflL:.T7 5~8 0SS%U-i?-^^;l^$tlTiQO. S 
•9*502 0 — 2 5mm%tl^i^:xU'y ^-^XhtLXMl^ 

iLX^it ^ fix ^ ^ . m±(^ i 5 ^^^ciR*^ A> , gKiS^iT) 

isb±x mi^izfzh -s. «f ^ y -9--^ h (^mmxh 
fz. /i-itcDmni^^ixx^^hiiK mmcommmx-m 

lOOOl'i—^.mmcOV^-^^Mzii^^Xi^. 2 0 

X. mmcou^-^ ^'Mzm^xh. ±iB<5osRimu-9--f 

[0 0 08] ■*;>^r.^t. >-a.P'>y^'-^'Xbc?54 9M 
[0009] 

mM. !ri!it£- '}^^ ^)vmzmLfz^mMW>sh. ^mm 

^•t^^b\,zhh. 



[0010] 

mm^mm-htz^cn^m^mmi^it. ioi^ 

^^z-^-)fz. ^mmzt^i)^^%mii. ( 1 ) - 

(13) [zi.'^xm^^ixh. 

( I ) ^im^m^m-mai^-^t Lx^tsum-mu^ 

( 3 ) ±iB¥Lffi^ffiflMm!i*j{i. 1 ) m^mms 0- 

100%. 2) Tg*>-O^Cl.:i.T^0lilffiii;KUx;^7^;I^, 

a i. xf/^tz\i. ^^mmmm^^ u ixr-yp 0 - 5 0 a 
«%. 3) o~ 5 oa»%. 4) Myi^'mm 

ih^fiJO-l 0SM%. 5 ) nj^ijo — S 0«*%d-^.^: 

(4 ) iMmmMm^aX^mmmffntiy. *ji^-y h*. 
f^m. y'^-i&mxiisMcmxm.m^tL^-itt'ix-^ 

( 7 ) ±.mim^mmm&mz^^fihmmmmmmf 

(8) iimymmmitrntK m^mmu. mym^^y 

mwmiz^' U L - f . Il«e^ tc;J^ U D - f LIS b COM 

-^m^^^K). xf^y^^yyv-y^x^MikLxv^h 
(10) ix^MmmmK mmmxh ^ . m^ki,z 

(II) ^Mzy^ly-y^—^'Xh^l 5 0— 2 8 0°Ctc 

(12) ±IB'J-9--^ ^;PB#(c. ?LS^«fMIJj!c!|%*^'^5r 
^«Jtfi)c:53-*iO. 1-1. omM%(Oyi<^i^^LX\^ 

hzb ^mwib^^ u ^4 ^ju-jrm. 

^ F ^m&m-^ Lx . ¥L^^ffifli t -r i. ^ h f^^x^ h . 

[0011] 

[^Hjio^sftioj^ffi] \^Xf^%miwm^zwLm-t^, * 

^*.°y L-ILi?. «ii#ffi*^"D -|LiS-C-$>^*.°U D -IL 

m&^mfii^-wmx/i) -mmxh . ^ u d l 

xh-^xhi.^-^. tzfzL. fim^mm(DD]^mmiK l 

W- : D#c= 1 0 0:0—90: 1 0. t<(4. l^W-: 
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D#:=0: 1 OO'-l 0 : 9 OX'h^^btmWQ-h 

[0012] ^m?mm<nm±mh lt{±. efi^a. 
[0013] wmm^m'zm\m.(nmt-zM.m:tyh^ 

^•^;{±L-fLSgc7)2»#:-C■■fc•I.L-7:^'-f■ 
^^ D-?LK(^2»#:-C3!)I.D-5^'f-h\ S^>tCL- 
?LBgt D -?L^y&^ D L - 5 ^ H 0 . iiXJi. 

[0 0 14] i^iWftttS^(6I±S^i^^^i:'^7)^^^S^^ 

[0015] ?L^?^«l!ttcita:-^StLSft!liOt Fn^^- 

-^7^;^1>ffi«^fcLTii. ?LK«3K^^Sttft: (L-¥L 
ffitc^ft-rtiD-ILIS. D-|LKt::*fLT{iL-|L 

^i^iSK, 2-b Kn^i^n-iSig, 2-hKo^>'- 

3, 3--J^^}VmM. 2-b Fndf^'-3-;<f-;Hg 
2-^^;HLit. 2-b Hn^i^X?TDyffi^c7)2 
-S-f^iffiJ^b Hn^v—^/i-^^Vig^-^Ta^^ by. 

[0016] %\mmm\z^m^^fih}L%mimi^^ 

— LT{±, x^pyi!^Urj— 1, 4-y:5'yi^' 

^—}V^ 1, 4-i^^'a'\^-'fyi/;><^'y-;i'^>ii"W 

T>^"b°yK. x<UyK, -fe^^>-yMi3j;£/ h'-r' 
[0 0 1 7] ^tS-^t tTSi*T4Lv^tc^{±, 7"a>y 
— /k^ygg-bi/^ yh&Btt"'g>t, AMB'^t a 

BcO-feif-';<y h£7);>5'^Xte^^« (Tg) fi. 0°C 

[0018] fm^mi'icomm^i^7^'fm<^iift uv^s 

Hi:LT(±, 577:6^^>4 07T. § 'i.tcSTt L < 1 OTT 



[0019] *»BHti3V^T{i:, 1 ) ILSS^^fllB 0~ 

10 0%. 2 ) Tg:^)iO°Cl^]^T^0liJ|^^^S;KUa:XT■;^, 
itf"/^ j^^fi. ^#)^Iiro]ffii^°Ux.Xx;^0~5 Ofi 

M%. 3 ) *Effi?t«wo-5 oaa%, 4 ) ta7\<jfmw 

ih^ijO-l OSi%. 5 ) "r^'J0~5 OM*%tO?Lffi 

[00 20 ] :^'yXm^J^,Tg^^O'Car. X'OtftL 

wmmm.m)mfi^\.\^. ttz. mam^K ±.mmm 

ft4tUxX7";l^i;LT(±. ?L^tlli^l^<lg)jSK^°y 
S-^LfvTjigJifeK^yxx^/V. -^Jiic^Sltitftil^Uxxx 

'i.tL-g.jigwii^^^yxx^/wi. mmmi^^-fuxh^j:- 

^\yy-7'^)^—iv^ 1, A-y'^yiy:^~)V^ 1,4- 

n^df -^^y i^'^ j-)vmb . mmm'J :f} >v^'ym 

Xh^^J^^M. Ti^by^. ^^.^yyK. -b^s-i^y 
Hf';^y-i^. fcJrt/^'/tJtti. ^mmi^AiV^^ 

ymxh^^r-i-y^jvm. -ivy-^ivm. -f-y^vyj 
f))v^^ymm(hm^h . ^ti^ti i am±s^T■«^ 

^iz-ft-^^t^fi^'^ yrr -/T LTFJfM<73*f y 

-!> ' t*i-C-g^S. M#:e^t3i±. {m M«b- 

^y-l^. P^^^STi'/k^tKcDE np o 1 e, ^MH^ 

sterbio. B A S FttKcOEcof lex^;^)^■W^>i^-l) « 

[00 2 1 ] m\ty9 vym^wmm^htzmmmr^'j 

hy. d-f^uu^'i'vy. /s-j^f-^^-S'-^svn^ 
^ h ymtiHxm'i^zmw^K. :itit^i^ immiii±M.i£ 

tixm^^ti^. 

[0022] ^fisy^Bism-KyxxT^Pt Lxi±.m^ 
m^7mb^^=y^ym. mm. i!i*3>N^'i$^:x^ 

[0023] Htt. WitMtt. iWfttt 
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$gH^±iiis t . mmkm. mmjM. wsa^ii-wtt 

^WL<i&T^^i:^<r>x\ mtumtLXli. 1 OS* 

[0025] m^mmtf>±. rjv^-^M.. -^^^-i^ 

m^mmLx\-^h2 : iMcomm^n-h. ^comm^a 
mcommz^'itcr>m-^ ^^y^^Lx^^ti^ cnvh h « 
1 %'^<r)mm^n^±% $ (i. as. no . o 5 ~ 

0. 5^tm. IPS 6—1 5^>'.^'Xbn-A'C-S.S» t 

3me q/'g£7)t<0*^*{f'^fL. *T4L<{±;iff-;ty^ 
^WM^O^'O. 8—1. ^5 m e ci/s<^)h c^)X'hh. m'\t 

9^ h , Mn-f T^-t-v-f mm 

imy-/mr-—:ty-^h. N amy ym'r—:^^-^ 

^(7)i5fl14-7 ^' ;^ mtimf n , WMcri t ^OT-lb T t 
-&)^$ tlT'c i> COT* o T t ^ V > . .1 tl h cr>^^-f}^X' i> t >- 

[0026] m^mmm.it. mm^z^^^iim^m-! 

^ i t L ^ „ <7yx-i± . f LKS^OTg'TiJP 

A^Vtl.XM. IMTy^-'^A. 2iaTy^-'!7 

.ftv^ lari^^-'^i.-f^yt LtJi-f^^i-ry^- 



u r yixdf yv- r y ^ - A :t y , b y ^ f-;p-r 

y^ri-^A. b U;>«f-7k:t^^;l^Ty^-^A. bU;>< 
f-;L-bf^:^;PT>-^:— '^A. b U;><^;P:t^'^'f'>^l'T 
- 1> A^ H-cor/t-dr/p ^ y ^ ^iVTV^—^^^A 

m^htih^ t.tz., i^x'i.oflfitctr-y v-yx. 

~]yy'JT ^y^ a-^f-yj-iVT^y^ p-TSyi/;< 

^yt-r— yy. '^vv^i^y. eyi^v. u^^yi/y. 6 

-T5y;^Tn>'S. 1 1 -TS yn?:y7=^;^/>-|t. 12 

-r s y Fx;^yffi5ri:-;6^j^iii^§fLsry^-'^A-f 

b y7f;?-?-;t';<-f/kT>'^-'^A. by^^/L- 

:^^^^iy}\,ry^—^j^^ '^y-j}WJAi~}V\i'fi^iv 

ym.t^ih>mm^fihry^-'^j^^j:KtimA.x'm-^i^ix 

[00 27] Mymmm±.mi±. umMush, ■mm^ 
t Lxc^mxvEirn^T^fzubizmu^tL^ . mt^^m 
m±m(^mmbLxit. m^m^^i^^. 

:^uy^ y^nfli. ;(ff]^7n=j-( s y^-ft-^mm^imf 

[00 28] i»7ic'|4'7-/^'Xi: U-Cti. 1 ) Mt!J■^^°^7 

<y. ^^^^yy^y. -^^^-^yy ^y. -^^^u^v 

^) yy -y 9 y-^, ;Kyx^i/>-v-yi?x, y)V:^x2f] 
-i^^yy -y y^m(^mYMm?ky ^97^. 2) ^mmh 
m. :^^i^mi!i^<7imimkyyi^x^ 3) mmr 
5 b. Tiv^v-y^zxmmri Ymcrimmmr^ b^ 
v-y^x. 4) mmm\mr)va-}VJix^)v. mmm. 

^mT)i'^-)V:r.X'f)V'7 -y^X. BiffiK*^ y y 3 - 

;b, ^1ffir/bn-;p, .-Ky^"y-fen-;t/^cor;b3-;P 
I^Vy^'X, 6) 7) i3j;tN\ iix^jCOM-^ 

[0029] 1 ) mJl^im^V -y-PXt LXM. i^lfi^N" 

57 -fy. v-^^a^yx^yy'7-y^'Xjf)^ 2 ) bms 
S^y>yi?xi;LT(i. xf-ryyg^. 9'>yyK*^\ 

3) m]!irSb'*'7-y^';^i:tT{±. XT^ry^KT 

5 b. jw^i-ymrs. b, ^L'-f >'Mr5 b. ai;^;^? 
KT5b. ;'<f-^>'fx;^-fry nrs b. xf-pyb' 

xxr-ry nrs b:6^. 4 ) xx-f-^b^v-y^'xi; l-c 
:/^;^XxTi— b. iE-fbtAtua. x^uy^^y 
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[0030] ±EjK*tt^MMi: TIE(1)~ 

(1) H5C3(OH)3-n(OOCCH3) n 0<nS 
3 

— 20, ,*SSc0S**^'& T i V ^) , i (i i^'^'- y 

1 ~ 2 0 . 7j<K» iOSa>&i r>XhJ:\>^). mt 
y n-zi^T/i^^i-'- b (T;t/^;^a{iM«l: i — 2 o , 

y— h 

1 ~ 2 0 ) , mtii. Xt^t y 

SJiK*!^ 1-20, :^)l't^^ i^)Vm<:r>^m) -oXi, 

( 2 -x-f-zt-^^ 1^}V) r -^rV- b . 

( 7 ) ^#]Ki^";^;i/;fr>'ltr;L'^;L'XX-f;Kr;t'dr;u 
SJiMiRl: 1-20, yP.-i^'^ v-zl^^W^^^S^ ->Xi, 

( 8 ) OSlB^f y i])V^->m.r)V^)V:xi.:x^)V{r)V^ 

ivm,tmMW. 1—20, f])Vit^^ i^}vm(^mw:fih'^x 

fciv^), mm. ^'x>-Khy;^f-;L^xXT-;K 

( 9 ) SST^^^^a 2 TJKT^Offi^i-^ S)itS]fi]^4-° y X 

(10) ^MvM§fcJ;V^^^^<7)i1IW#;, mUi. ^s. 

C 0 0 3 1 ] ^1^7 ^ y^JSBifc LT«i, TKyx^l/ 

--Ky7°ab°lx-> S:4'^Q4c, ^^xA>^Oli#f*, 
#:^iA<ffl(^^-?.^: i:A^'T-^-g.„ W;tJf, LDPE (ffi® 
jK^^yx-^^I^y) , LLPPE (it#:^icffi«S^Kyx-^ 
P-y) , VLDPE (Sffi^JS4^yx^L.y) , EVA 



{:s-^VyWW^=~lV^m.-^W) , EVOH (x^U-y 
b-riyl^r/^a-^t-^tm-^) , ^^n-feym^jii, PP 
(^ty^'nei^y-) , lO kTA^J-^—) , EAA 
(Ji^lyyT^V)l-mi^M-^m , EMMA (x^b-y 
s^-f-JVs^^^Vh—h^m-^i^) , EMA (xf-i^y^ 
-f-;ur^'y I'-h^lM-^) , EEA (x^i^yx^/i- 

r^uu-hi^m^m , fi«ttd^y^i-7^yiSjji^ 

y -7— i 0 t , E V A^ I O ^c^^-MOffittft^a 
[00 32] ;^;^;f^i^■-r 5 bft^Jf^at LTtt, -^TfiiZ 

mw,. ^^(n\^-^fft}^x%,i,\K, mm. ;Ky 

( 4 , 4 ' - X -7P;< ^ yfDVif-'JA 5 H' ) , ;K y 
(p-7xXU>-;<?;l^;J<i^'-^ 5 F) , *:y (m-7xX 

H) , ;Ky {VAvy^a'^Ay :x.-vyti)V^siyA ^ 

H) , *°y yrabVl'^xX^y:^;^^^' 

-JA ^Y) , ( h y-f yrcrb7i'7i-^y;';?;i^;f> 

[0033] wmmms:m<n'mMmi\ iimm^i. 
Hist, gPiafiK®*«^Jiixtt^tt*iffiT-r.s^o^* 

^t-^-th. ^y^w^mo^'mmMM. H«»tt 

[ 0 0 3 4 ] iJ:MSi5pa^Wffi*SPn°B^ff i>*i^(c 
m3M<^^^m^(n^m,zi^xL. nmmmmM 

y - h' L/i D , «M!HJtt*^"^ L < ffiT t 0 ^ 

[00 3 5] nwrn-m^xxximw^uh lt i d 

hzh-^x^h. mm.mziii') LfLKt , mm. 

mzt' y D iLK^iM^t-s ; t -r-aiigT-^ s , mm.m^z 

fLBtJ^ffflflicOD LffiRJc^', L#: : D#:= 10 0: 
0 — 9 0 : 1 0, Iffi L<{±, 1 0 0:0 — 94:6, 
i,t<{4, L*: D#:=0 : 1 0 0— 1 0 : 9 0 , jff* 

t<{i, L#c: Dfr=0 : 10 0 — 6: 9 AXtytZh 

SJ^-To ji^, ±ia¥LK*tttjili^M±, 14 0-17 
^"CXhht)^. Xr-l^::^ayyU'y^'Xb-t^ZbX. 
2 0 0 -2 3 0°CtC±#L, gPiRii: tTl« V ^WS*14;&i'# 

[00 36] smm-mffa. iij:z/mmm&^zii\^xit. 
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Lxii. 0. 1 — 1 oas%. ^ffs t<(i. 0. 3— 

4. omm.%Thh, 

3 - ; is j; y;-/ S i i -e to Si KM X -r / 1- 

( 2 ) 7t^v:i^i~uyyva~jutiJ:t/xtfzii^comm 

(3) Kar/t^rj— ^WryWrj-yl-. T;l^^/^7i 

ru\z'\yy^vzi ~Mnm 
[0037] tfz. ^^mcoimim.^h^x^^^mx\ 
ife^sffl. tmim. ^^j^m. mm. m 

[0038] :^wMc^smM^ffn}i^v^mm^shit. M 
i^bLx. fm^ft. mm^tt^. 

[0039] ^mm^Shc^V i^-y hi^k LT{±. yuy 

h'^yy'^—. yx.~y^. yx.yy—. -^f-f b';^?— ~v 

^'^h. -9"— i^'^'y^'. 'BM^y^. >f yf— ^'v— 7}^ 

■i-:^yV:^r\~^ 94 ^y'f^)Vh^}r\~^ ^H hy-y 

V. r^'-^^. 94 ^y^'^)Vhmtmft:>ix. mmmm 

[0040] ■^mmS'u<n V 'J y bft t L-Cfi, ^ 

x4 -y^^^yvivrntK ^tt*^ L-CfS. ESffi^' 

A, ^JL— 7.. Hr^f-yi/. 5 :^^?'■'<.;^' 

r^^^tmftyft. LTii, mmm. 
[0041] m<z. WLwm,z-:>\'^xmm'th. 

-li:. WmeSy^. ffailj!c?#, rux^^. s 



ti, Wm. S^!^. ^«^ti. FRP. SMC^COff^ffitC 

[0042] itaifiJcff:?, fftti^ff^. y^-mmiomm 
mm^fs 0 m^hzii. mmm^m-^-^ Yy4 yv y v 

2rffl<.\ ^mliZayf^^yYit^'^^-^. fflJtJdl^^l^ -y 

[0043] ^mR\,zii\.^xmmts:^ti,i. mmM. 

ffl)j!c!|tti#*tLS?LK5^Mfli^^<7)ffi«ISrH'fb«^ 3 0 

— 10 0%<7)*gHt$iJfflI-ri.;tT-fc-5>„ f)Hj^hmm^ 
THIS t . ^£ff^MpRiCDW!Stt^v^!SBA'l4*^#Ji>iit:< 

X\ 6 0— 1 3 0'C^^#llMt;flSrfxTt^ffi?L^r<^ 

[0044] ffi^ss^B 
im.tmm(r)f^yyx^thtzib{,z. ^^m^eo 

~1 3 Q°C. ItfS t<{±. 8 0-12 0°CT-ft-i>i tAi 

m<DmM^^a^tmi%^coizmmi^:f}-i-*)i&^\ t-t^h 
imx^xtx'\i. m^Bimmm\-^tiK msB^cr>^^ 

(ommmit. i~iooo#\ ^it<{4io~io 

o^jcomwxMm^ft^ . 

[0045] tfz. mmzj:-3x>,±. :ifih(Dsm^3 
ffa. nxx/rnvMShtK ^mjmbm-^^tLx^j:izt 

mt. &miz^m>i^Mc7). u-sy. b-xn-x. r 
-tT—Ymi^^-^-t^. ^mmtm-^^^^tizx 

^. fSxxwmifwm^t\.hm^\.zti'o . ~xfmm(n^ 
^yy''y^mmhy..xm%^i\.hcnx . ^-jvmm^^ 
^b LT«i. mmzi^^h-hK mm^mmMm ■. ^ 

li*t= 9 9:1—60:40 (MMX ) ti^t LW 

-r. ±m^b. mmT.'&'^mm^mm&rLx<t. 



!(8) 003-1 28900 (P200 3-<00 



mmB\^ik^fmizxiMmmmt^u-yh (lf 
p) ^%^:ffmzMt. ruy^imizi:i>im-^m^ 

[0046] ms^sm^zmtxii. ^ji&co^vj-^^:h:^m 

Tti, ^t^mi^. ^'xMja, Ymi^mmf^ 
fi. rv-j:^)v^^yr^Y (adca) ^mmm-tv 

m^fizwm^sm^Mwmn'&n^tzMz^ 

b . 2, 2-i^'-t-7>;py\°— 

- b , t 2 -X^/P^^i^/P^ — 

-;t^ z^a^- n - yf-;kxxx;Ps t - ^— 

^^i/Oy'x— 2, 5-S/;<^;L'-2, 

{t-y'^iVJ-^—:^^i^) ^^^y. 1, 3-f.x- 
( t - r^jw^—-^^ iy4 V Tvj ) A;>•^f t - 

^^v-y-S^tOWSiaK-fCfJilSr. 0. 0 
5~2. Ofi*%^D-ri.i:m^<, 
[0047] tJ[±cD i d tCBS?^JDX$tL/ilLB8^^tSfiiffl 

a . 5 X A t T V> ^t^'tt*^'*. ^ ^ ^ 1^ 'y 

TJi;, 1 5 0 — 2 8 0°C, iTt L<(i:. 1 70 — 2 50 

•g-t, mizJ;:mRmm\-^t/:k:^<^^'0. 

0 torrlilT, if ^ L < {i 2 0 torrOMJE S i; , »Jl, 
*i[llJtXt^-n^<, MMcri^-^ii. ;J^'J?LM<50^yv- 

^;t46. [llJR^^9 5°Ci.ilT. ff*L<f4. 6 0°cm 
T. $<?.tc|!fit<i43 0°Cj.:lTW^aJf SCliitcJ: 

[0048] mmmzi^jL V -y h \,Z^ IL^X 



X, =jjvuii-ymxx^ i^xr-TVyMxx^ i^-^u 
■^ymxx. a-^yoihmxx. 0—i-yhx.mx 

X\ ^^^)VmxXm<^XXit-^m. T-l-7Tnb7l/^ 

^i^vmco'j)\^-:i-'^j-.mt-^'!iMm^. 0. 1— 3S* 

[0049] v-A^vr-rxhtfiOJLi^efflt 

immt^('o^j:hmms.'Ati^Q . i~i. o%£7)7ic^^^-s- 

*-L-CV^|>i;^»ajK<:Ojpa5j):^2:ff^>:fL|.<. 0. 1% 
1. OX^hMht. 'Mlli^^^tK *SM^]-C-*-?.^ 

[00 50] ZdLX. mU^tlfz'y^^V^li. 

it4 . 0 5 7, 537 ^mmmizm^^ti^ x 3 ^r^i^^a 

[0051] 

( 1 ) mMm^B^m 

mmi: 5 mm C7) 1 0 m g^cOiH^^^tcBiJ 0 * L , 

^t— ^yx/l^v— MD SC-7^fflVv^ JIS-K7 1 
2 1 (ca-^-v^T^faSiJS^^fft^, TEiOj^t J: OMitliL 

mnm^tm (MM%) = { (AHm-AHc) /AH 

m } X 1 0 0 

.li-c-, AHm : fimMMmm^commM 

( 2 ) mmm\t ( t-y y 

ISffSrifal OmmX:1^8 0mmXjp,^4mm(cEfi)j!c 

J^t" I. )lSyF^#:>^'^^ffl *3aiL.JlSOlS0 

# . ^HIt^f^0fMc7)73ig«»Miii« (MS 2 5 8 ) 

( 4 ) H^fttt 

itffm^ 1 0 o'C(7)BMt-y'y^t>z3 oj^tmttz,, 
h-rtHz^mti-sm i^titci^co^A. mht-\,z^ Lti 

t^O^ xh LT^tTto t.tz. —^c^m^X\i. 130 

( 5 ) ILiS^SfflIi^a*¥±^^^ 

my- (^t) St0^r';WN-Sx-v'gy^'nVh:^57 
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^-HLc-8 1 20GPct, (m Ammi¥pmco 

i?a'7h;?5?7AS h i m-P a c k^-U— X^0GPC- 
8 0 0 C P ^mm L . r^M^ nn^^/i-A . mmms. o . 
2 wt / v o 1 mm.%. mmmAm2 o o xj k mmm. 

mi. Om 1 i§Mia«4 O^C-C«SrtTl,\ 

00000. 670000. 110000, 3500 
0. 10000. 4000. 6 0 0f3^^„ 

( 6 ) ?MiftiifA'i4 i^i'm^nm) 
9 m.(nm^mwLm LH-ii24'tc. 30 utrai la l 

o %^m.umm^ 75-100 a»% 
A a«»*:)&i' 5 0 — 74 m.m% 
X 4H^*«fiF*3&^o- 4 9mm% 

( 7 ) 7l<^>* 

5 0X1 5 OmmcOKit^Sr 1 0 0 mmcOHPiSr$)(tT 

*i 5 0 m m /3]-i7)}IMT-?tS 2r JD il . i ^0 i 

(9) U-^-^^'/Ht 

o y-tf-i^?;^^;^)i5 o— i o om*% 

A U -tf-^ ^7 2 0—49 S*% 

X U-tf-f ^';i'*3&^0— 1 9M% 

(10) is-^ipfi 

X 7f^^ 

[00 52] (I^MM 1 ) L#: : D#:= 99:1 fab-i. 
ti—^)V ■ y^^mpmMMM'^ :NatureWor 
k s 4 0 3 1 D (M^%^^^»2 077) . 

V ) : b'^y-l^ 3 0 0 3 fc . iSH^WWi: LT. H:* 
W/3P*4i-)»f!6±M=6 5/2 8/1 5/2 



aili^fflvv 2 0 0°C■r■3y^^°'>y^'L. iSW<U"yb 

, 3 >v > F L fzmMi . mSttHcTjMmijScff^ 
«TS 1 7 0 ^fflVV StSi?SS2 0 0°C. i£M?aS4 0 
'Cr. 35X118X1 7mmi7)^ii;mi£cOtt#: ( 2 t° 

-X. s*2 2g) ^Mm^L7t„ mz. itfofi*^ 
^fciasLT, sorr-. 1 o^i-rajDi^L^^-ftjiaa^ 

tfoyt. itOfi#:tCO. 5 gtO^ai^tittC. 1. 2g 

S4 0E5AtCWt. i^y>'^— iajg2 0 0°C. :^Slfl 
SSO'C. ^^-t?-^^;P4 0#T-Waifi!c?^^^fv\ ^ 

[0053] mz. iw^-^mis 1 0 o^^ffifflL^t 
iiiv^mmn%) ^. -mimmpmmcny'yx^y^m 

^r9>-^-PC2 2SrfflV^Tm^L. :^«^ri?y 

{Tiijfmo. 3%) ^i^^mutmmL 

fzlO L^OXT^^P-X^fgeftiAiX. 2 3 O'CtCjOiS 
[00 54] ^<^m^. ?^ai^HtC. 1 . 8 K gc7)|ttt 
t, [lIJR*ti8 0%Iil±T-&-5/l. t\mm^cr>xi^l,zl,t^ 

7^7-. ^^Mmjimmm!mffmmtm'^x\^fz. 

[00 5 5 ] lEllKL/tL9^f-K(C, :t^f~;H§XXl 
5 P pmj^JaL. }Sf«tJPii^B^ffi^:^c 5 L^^'.y^ 
^■km^zMifz. ajRBJi^ffvv 1 8 5'C. 
Jgl 0 0 r pmT. 1 2 O^Ji-fi-^^^f ■:>/to #^>:h.7tJ§ 
. KS-^y h 3 afiX-ztHSSXttMO 3 0m 
m<t>mj^2mW\i:,mt.zmL. •^>'hfh4torrT-M»L 
^Ai^). 2 0 O-CT-XN^yK^tCffLttiL. ^U-vY 
-ft tfC . ^ ^>n.Jt?L^^ISfliOM»^:^^^^ »{i 2 0 
77. L#:#*»{i9 9. 5%T-$>-5:^^» 1. 6Kgi^lL 

7 2%T-$)-5!t» 

[00 56 ] ( mmm 2 ) y xx7^;t.sfii(7)^-t 
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[00 57] (mmms ) M7H^mw±mi:mu^-r. 

mmi tmmc^ijmx'mm^'^'yfz. mm^mii,z^ 
[00 58] ( mmm ) Mmtmuco-m ( 1 5 m 

-ofz. 

[00 59] ( mmm 5 ) mm^mm/mmmif^ u xx 
'r)v/Mwmm/iiW7Y.-^mmitm= 83/0/15/ 

m^wkwz. ttz. mmmi tmrncoimx-mmtrn 

->tz. iss^a H^THt-o \%htx.tzmmMmmm^t)- 



[00 60] {mmm 6 ) m^myim^^n\Y])m^'^ 
m:\ ^m\-\± . mmm 1 1 isi«o:^&T'fF« ^tf . 

[00 6 1 ] (S4JtM7 ) %\m^m^(n^'Ti^ . fi- 
5 -y ^'ttMcO*^ U D - fLffi : t" J. 5 y-y^ U V- P D 

t:i^st-siii^'M±, m%m\\hnm.<n-H'&:t:^^m^M'^ 

fz. ifOB#, ;^°';L-fLMi:^'JD 

-%\m.h-y'V>Y-th^h.X . —mx'fX^^ny-TV'y 

§ 1 3 ^"Qc^Wm.Wiii'^fz-ffi. '^mittM,htL^j:t^')fz. 

[0062] immma ) fj^mm^mcorrmi mm 

7 0 urn «tft 5 0 0 // m ) SrHMM 1 i^tfSgfflBSc*^!! 

tc^fL. 1 ommmmML. fLS^fSM/iiimt^ux 

A7";P/iE«^«W/SD7K4i-»R6±M/fr««= 6 5/ 
2 8/1 5/2/1 0 i:Vioffl)S:orj>'yN"i>>-H/<.^>y 
h^fflV^SI^i'Mi. ^M^Jl i:[s)«t:LTj3!cBf4:^f# 

>to tfz. mmmitmmi')ijmxmm^'^-^i-z. 
^aitc^fo mm&mmbLx. mmmi(^fs. 
mshX'i±^mti^m.-th 1 3 o'ccDmrni^'^-^tztK ^ 

[0063] 
[«1] 
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[0064] (mMm9nmMUcofzii6cr)Xr-yUX^ 
if%<7)*i^^^, 8%tili»-t^m{i:. ltMMl^:|SI« 

f^zLxmrnmntz. ttz. mmmtnm<^:Hmx^)^ 
A 9 )V'&<Dmm ^ n -5 fz „ MS * « 2 1 ^t- o 

[0065] (HiifiJ^J 1 0 ) t\mMU<^fz>^<r)X^y]y 

3 0 o'ctcjpsft-r-i.iai'Mi, niti^ij 1 1 nm\.z 

Lxmm^nfz. t.fz. mim\hnmcr)-^mx'')^A 

[0066] 
[^2] 





9 


10 




A 


A 



[0067] immm 1 1 ) Mmmm (¥i^«g@2 o 

«ft 3 0 ~ 5 0 mm ) t , ?L^*M]igi»t 

( :^ ^^^^-^^W&Mcr) y^V^>. ai¥±^-5>^» 1 5 
TTcO^ry LlLStl 0 0%. «#5t--/P. «i;a5 
Omm ) fc ^M*Jt-C. llJff«*t : fLM^«lgSi*l= 7 

0/3 0 i: 't^ J; a tC%-tC?I*§ LT, B#*^ 1 5 0 g 
/m'-<r,-^X.V^i'mLtz. ico-^xyic^tLT, 
H;l/yN°yf-S:2 0 0*/m2<7)^^-Cli4-r.Ii:t^J; 
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[0 0 68] ^^'-K^v'S'^y:;' FTd^^-FiiLTffll^. H 

2 ^HPBTcit2 0 0 oKmmm.Lfz:b^mmim±L 



tt. ffiML?t?LiMfttfli«iiMltfO«*t;i*fL7 5%Xh 
[0069] 

[»0j^?ija] mL<imLfzXoiz. :^wm^z 
iz. mmmzmtifz^comsh^DV^'^ ^ji^um^tm^ 



(51) Int. ci. 7 
C08K 

//(C0 8L 



3/34 
5/29 

67/04 
67:02) 



Fi$'-A(##) 4D004 AA22 AA26 AA28 BA07 CA22 
DA02 DA06 
4F301 AA30 CA09 CA22 CA72 
4J002 AE033 BB043 CF031 CF032 
CF042 CF052 CF082 CF102 
CF171 CF181 CF193 DA066 
DE146 DE236 DG056 DJ006 
DJ016 DJ026 DJ036 DJ046 
DJ056 DL006 EA017 EC057 
EC067 EF057 EG017 EH037 
EH047 EP017 ER007 FA046 
FD016 FD028 FD203 FD207 
GKOO GNOO GQOO GTOO 
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